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(54) New tiydrophobic porynner comprising fluorine moieties 

(57) A conrrposite material having~'a'sup^rt' which is 
at least partially covered by a hydrophobic polymer 
conrprising fluorine moieties obtainable by a process 
conprising the steps of 



contacting the support with a crossfinkable com- 
pound having at least one olefinic double bond until 
the support al its surface is at least partially covered 
with the crossfinkable compound having at least 
one olefinic double t)ond. 

followed by fluorination of the sipport at least par- 
tially covered with the crosslinkable conrpound hav- 
ing at least one olefinic double bond. 

removal of unreacted material, if any, and recover- 
ing the conposrte material having a support which 
is at least partially covered by a hydrophobic poly- 
mer conrprising fluorine moieties. 



1 



EP1020 220A1 



2 



Description 

[0001] The invention is concerned with a composite 
material having a support which is at least partially cov- 
ered by a hydrophobic polymer comprising f lourine moi- 
eties, a method for separation of molecules at 
hydrophobic surfaces comprising the conrposite mate- 
rial of the invention, a chromatographic column or car- 
tridge at least partially filled with the composite material 
according to the invention, a membrane-iike item com- 
prising the composite n^terlal of the invention, an item 
comprising the composite material according to the 
invention and other materials as well as the use of the 
composite material of the present invention. 
[0002] A bt of chromatographic materials are 
known for the separation of various sut)stances. Of par- 
ticular inportance are hydrophilic materials such as sil- 
ica gels and modified surfaces based on the silicacious 
material. 

[0003] Usually the surfaces of hydrophilic materials 
are modified with,, hydrophobic moieties in order to 
obtain a chromatographic behaviour of choice. The 
available chromatographic supports can be used for 
several purposes, especially, when chromatographic 
procedures are conrt>ined. However, it is still necessary 
to get new materials in the f ieU of separation of biomol- 
ecules, such as nucleic adds with other characteristic 
features. 

[0004] It is an object of the present invention to pro- 
vide a material which is able to bind specifically proteins 
and RNA and other substances, txit not DNA and 
which, therefore, is particular useful for fast sample 
preparation of DNA e.g. for PGR. 
[0005] According to the invention, a composite 
material is provided having a support which is at least 
partially covered by a hydrophobic polymer comprising 
flourine moieties obtainable by a process comprising 
the steps of 

contacting the support with a crossllnkabie com- 
pound having at least one olef inic double bond until 
the support at its surface is at least partially covered 
with the CTOsslinkable compound having at least 
c^e olefinic double bond, 

followed by fluorination of the support at least par- 
tially covered with the crosslinkable compound hav- 
ing at least one olefinic double bond, 
removal of unreacted material, if any, and recover- 
ing the composite material having a support which 
is at least partially covered by a hydrophobic poly- 
mer comprising fluorine moieties. 

[0006] CorT±)ining the high binding capacity for pro- 
teins and the porojs structure of the composite material 
DNA can be s^jarated from other substances in one 
step. 

[0007] The main advantages of this new material 
are the ease of handfing and the speed of the separa- 



tion process. DNA is contained in the flow-through (car- 
tridge methods) or in the supernatant (batch methods). 
Bound proteins and RNA can be eluted separately by a 
gradient and subsequently analysed if needed. 

5 [0008] Preferably the support of the connposite 
material of the invention Is a porous inorganic material 
selected from the group comprising inorganic metal 
oxides such as oxides of alumna, titanium, zirconium, 
silicon and/or iron. In particular preferred is porous 

10 glass which is used in the way as controlled pore glass 
(CPG). Typically this shows pores in the range of ID to 
200 nm (medium pore size). 

[0009] According to the invention, crosslinkable 
compounds can be used which have at least one 

IS olefinic dout)ie bond, for example oligomers of a substi- 
tuted or unsutDStituted olefinic diene. such as C4 
through 010 olefinic di^e, in particular butadiene, iso- 
prene, chloroprene and/or piperilene. 
[001 0] Preferably, the averaged molecular weight of 

20 the oligomer is in the range of 2 kDa to 300 kDa 

. [0011] The fluorination of the support material is 
performed wnth XeF2, optionally under inert gas condi- 
tions. In an other emt>odiment of the present invention, 
the fluorination takes place in a mixture of fluorine and 

25 nitrogen or an other suitable carrier gas. Use of a carrier 
gas is advantageous in order to modify the reaction con- 
ditions. If for example, a moderate reaction is necessary 
or desirable, the content of the fluorine or the XeFg in 
the carrier gas can be decreased. If an organic linkable 

30 compound is used which is less reactive, then the con- 
centration of fluorine as a fluorine gas or XeFg can be 
increased. It is also possible to combine the use of 
XeF2. fluorine gas as well as suitable canier gas such 
as nitrogen. The ruction is preferably carried out by 

35 dissolving the digomeric olefinic diene in a suitable 
inert in particular volatile, solvent and fQI the porous 
inorganic support into the solution. After removing the 
solvent the inner and outer surface of porous inorganic 
material is at least partially covered by the oleTinic 

40 aossiinKable compound and can be f luorinated as men- 
tioned above. The composite material obtainable 
according to this invention can be used for chromato- 
graphic separations. 

[0012] A chromatographic column or cartridge. 

45 which is used conventionally, can be filled with compos- 
ite material of tiie invention. The composite material of 
the invention behaves similar to other solid chromato- 
graphic supports so that the methods for filling chroma- 
togr^hic columns or cartridges can be used in an 

so analogous manner. The support for carrying out chro- 
matographic separations can also be provided in the 
form of a membrane-fike item conprising the composite 
material of the invention w^rtierein the composite material 
is embedded in a membrane such as a nylon mem- 

55 brane. Also other membrane materials which are us«j 
in preparation, isolation or s^ration of biomolecules 
can be used as matrix for embedding a composite 
material of the present invention. 
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[0013] The composite material of the invention can 
be used in chromatographic methods for separation of 
molecules at hydrophobic surfaces. In particular, bio- 
molecules such as nucleic acids, proteins, polysaccha- 
ride, low molecular weight substances such as 
inorganic or organic molecules, in particular antibiotics 
can be separated. 

[0014] In order to ease the use of a chromato- 
graphic material of the present invention it is advanta- 
geous to provide the conposlte material according to 
the invention in a loose form or a chromatographic col- 
umn or cartridge or membrane-like item together with 
filter materials, reagents and/or buffers or other devices 
or chemicals for performing sample pr^aration and 
chromatographic separations. This item can especially 
be provided in form of a kit The chromatographic sepa- 
ration is not limited in its scale. It can be used in any 
chromatographic operation (or s^ration. isolation. 
Identification, purification and/or detection of biomole- 
cules. in particular nudeic acids, in preparative or ana- 
lytical scale. 

[0015] The invention is further explained in the fol- 
lowing examples which are understood to be not limit- 
ing. 

Example 1 : 

[0016] An amount of 2.5 to 15 g of the porous sup- 
port (e.g. controlled pore glass) with an averaged pore 
diameter from 1 0 to 200 nm and a medium surface den- 
sity from 30 to 88 m^/g is transferred to a glass 
ampoule. The ampoule is connected to a vacuum 
source and via a valve to a reservoir containing the 
solution of the butadiene-oiigomer in 25 ml n-hexane 
(MW= 10.000; 40.1 % 1.2-links; tigo -=12,2 Pa.s with a 
mass of 0,06 to 1.7 g/gsupport)- After weighing in the 
support a vacuum is applied to the ampoule. When the 
support particles stopped moving (after approx. 20 
min.) the oligomer solution is filled into the anpoule 
from the bottom while the vacuum is closed. During this 
step the oligomer solution Is wetting the support and 
penetrating into the pores of the support particles. Now 
the valve to the oligomer reservoir is closed and the 
sorption of the oligomer onto the particles surface is 
continued. The solvent (n-hexane) is tiien evaporated in 
vacuo (in a water bath at TS-SO'^C). The dried product is 
taken out of the ampoule and then fluorinated. Fhjorina- 
tion is carried out by processing the surface of the oli- 
gamer-coated support with gaseous xenon difluoride 
(XeFg). 

[001 7] This is performed in the following manner An 
amount of 5 g of the dried, digomer-coated support is 
filled into a cylindrical reactor vessel. The vessel is 
made out-of fluoroplastic-4mb. It has a wall thickness of 
1 mm and a volume of 0, 1 5 L On the bottom and on the 
top the reactor has connections wfiich are sealed with a 
nickel net. The net has low mesh openings not to pass 
the support particles through. Another reaction vessel 



with tiie same dimensions is filled with 1 g XeF2. The 
opening on tine top of this vessel is connected to tiie bot- 
tom opening of the vessel witii oligomer-coated support 
by a tube made of fluoroplastic-4mb. The bottom outiet 

5 is connected to a source of argon. To the system a vac- 
uum is applied by a pump connected to the outlet on tiie 
top of tiie coated-oligomer containing vessel. The resid- 
ual pressure anK)unts to 13.3 kPa. The argon flows 
tiirough the vessel with solid XeF2 and is enriched witin 

10 XeF^ by passing through. 

[0018] The argon-XeF2 mixture streams tiirough 
tiie oligomer-coated support which is thereby fluori- 
nated. The f luorination process is continued for 0.25 to 
3 h at 20 to 50 *»C. Thereafter tiie argon-XeF2 mixture is 

15 flushed out of tiie system with air. 

[0019] The fluorinated soibent is poured out of tiie 
reactor vessel and degassed under a f bw box. Then the 
prepared material is washed witii 20 ml metinanol (p.a) 
per gram and at tiie erxJ dried at 70'C in a vacuum dry- 

20 ing oven. 

Example 2: 

[0020] 1 0 g controlled pare glass (CPG) MPS-2000 
2S GC, (medium pore size 200 nm, medium surface den- 
sity 30 m^/g) are filled in an ampoule and evacuated for 
20 min. A solution of the oligomer in n-hexane (0.06 g / 
g MPS-camer) is added and tiie solvent is evaporated. 
For fluorination tiie oligomeric-covered CPG is trans- 
30 fen-ed into a reactor vessel and freated witii gaseous 
XeF^ under argon for 2 h. 

[0021] The sort^ent is transferred into a funnel with 
glass filter disc and washed with 200 ml metiianol (p.a. 
grade). The washing solvent is sucked tiirough by 
35 means of a (water jet) pump. The washed sorbent is 
dried at 70 °C in a vacuum drying oven. It is white and 
hydrophobic. 

Example 3: 

40 

[0022] The covering is made analogous to tiie 
mettiod describaj above in Example 2. The time for 
fluorination is 3 h. 

45 Example 4: 

[0023] The procedure is as in Exanrple 3. 

Carrier: 10 g MPS-1 150 GC (medium pore size 100 
so nm, medium surface density 39 m^/g) 

Amount of oligomer in n-hexane: 0.08 g / g carrier. 

Example 5: 

55 [0024] The procedure is as in Exanple 3. 

Carrier: 10 g MPS-250 GC (medium pore size 24 
nm, medium surface density 34 m^/g) 
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Amount of oligomer in n-hexane: 0.069 g / g carrier. 
Example 6: 

[0025] The procedure is as in Example 3. s 

Carrier: 10 g CPG- 10-240 (Ruka, medium pore 
size 24.2 nm, medium surface density 88.1 m^/g) 
Amount of oligomer in n-hexane: 1 .7g / g carrier 

10 

Example 7: 

[0026] The procedure is as in Example 3. 

Carrier: 10 g CPG-10-500 (Fluka, medium pore is 
size 520 nm. mecfium surface density 48.6 m^/g) 
Amount of oligomer in n-hexane: 0.1 g / g carrier 

Example 8: 

20 

[0027] The procedure is as in Example 3. 

Carrier: 10 g CPG-1 0-1000 (Ruka. medium pore 
size 972 nm. medium surface density 37.9 m^/g) 
Amount of oligomer in n-hexane: 0.08 g / g carrier zs 

Example 9: 

[0028] The amount of 0,3 - 0.5 g soit>ent is incu- 
bated Ofernight in 50 % methanol at room temperature. 30 
The mixture is transferred into a cartridge and equili- 
brated with at least 20 vol. TE-buffer (0.02 M Tris-Ha, 
pH 7.5. 1 mM EDTA). 200 |il of a sample which contains 
the plasmide pBR322. RNA and proteins in TE-buffer 
are put onto the cartridge. The cartridge is eluated with 35 
TE-buffer and 400 ^l-frac^ions of the eluate are col- 
lected. The clean DNA is in the first fraction as it can be 
proved spectroscopically and gelelectrophoretically (0.8 
% agarose gel). RNA and proteins can be eluated with 
50 % methanol off the cartridge. 40 

Example 10: 

[0029] The polymer covered sorbent is prepared as 
in Exarrple 9 and filled in a column (length 10 mm, inner 4S 
diameter 40 mm). A 200iil-sample containing 2 mg 
pBR322. RNA and proteins is put onto the column and 
separated chromatograpNcaJly (fbw rate 1 ml/min). 
[0030] The eluent is a A-B-gradient: 

so 

A: lOmM Tris-HQ pH 7.5 

B: A + acetordtrile (1 :1 v/v) following the scheme: 

0— 7.5nBn: 100%A.O%B 

7.5 — ISmin: 80% A. 20% B ss 

15— 20min: 0%A,100%B 



Example 11: 

[0031] The he plasmide DNA is purified by a chro- 
matographic separation with a column filled with the 
sorbent as described in exanple 10. However, the gra- 
dient used is 0 — 70 % isopropanol in 10 mM Tris-HCI 
pH 7.5. 

Example 12: 

[0032] The sorbent prepared as descrtoed previ- 
ously can be used for the specific binding of biologically 
important macromolecules which are to be separated or 
purified. For the same purpose unwanted com^wnents 
of mixtures (e.g. RNA* proteins) can be bound specifi- 
cally 

[0033] The mechanical stability of the sort>ent due 
to the stable inorganic cannier offers possibilities of use 
as fillings in cartridges and columns arKi for purifications 
in batch perfornnances (particle suspension). 

Testing of the Sort>ent$ 

A. Mercury Porometrv 

[0034] The porogrammes obtained by testing the 
sorbents based on MPS-2000. MPS-1150 and MPS- 
250 show an even distritxition of the pores dependir^ 
on the pore size of the starting material. The medium 
coating thickness of the polymeric layer is 50 — 75 A. 

B. Determination of the Hvdrolvtic Stability 

[0035] Sanrples of the sorbent based on poiyf luort>- 
utadiene-covered MPS and a 5am(:de of the prototype 
(MPS covered with PTFE) were indicated for 16 h 
under basic conditions (pH 1 1) and centrifugated (3000 
rpm. 1 n^n). Aliquots of the supernatant were taken and 
mixed with a solution of ammonia molytxiate and sul- 
phuric acid. Spectra were recorded from these mix- 
tures. A peak at X s 360 nm indicates the presence of 
silicon mc^ytxiate, formed when silicon ions are 
resolved from the particles under basic conditions. Non- 
modffied carrier particles showed the highest peak, the 
smaDest peaks referred to the those surface-modfied 
particles which had been fluorinated for 3 h in an argon 
atmosphere. The hydrolytic stability of these sort>ents 
was Increased to the 2- to 34-fold. 
[0036] The described modified sorbents (based on 
MPS-250. MPS-1150, MPS-2000 and CPG-10-240) 
were used for the purification of genon^c DNA from 
lysates of Escherichia coli. 

1. An overnight culture was made from the strain E. 
coli LM 109 {50 ]3J bacteria cells. 10 ml medium. 37 

-C) 

2. From this culture 1 ml was centrifugated in micro 
centrifuge tubes. 
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3. After removal of the supernatant the bacterial 
pellet was suspended in 100 fjil buffer 1 (2 mg/ml 
lysozyme, 2 mM CaClg. 100 mM Tris-HCI pH 7.9. 4 
% succrose) 

4. For celt lysis tfie suspension was incubated tor 8 s 
min. at 60 ^'C. 

5. 100 pl\ buffer 2 were added (1 % MIRA Tensid- 
Mix. 1.5 mM EDTA) and cooled to room tenpera- 
tura 

6. The mixture was shaken 1 0 min. at room temper- io 
ature and incubated for further 5 min without shak- 
ing at room temperature. 

7. The mixture was centrlfuged for 2 min. at 13.000 
rpra 

8. The supernatant was given onto a sort)en1- i5 
packed column and eluted with TE-buffer. 

Preparatbn and use of the sorbent 

[0037] The sort>ent is wetted for 24 h in methanol. 20 
Then the methanol supernatant is decanted and the 
sorbent washed 4 times with TE buffer. While stimng the 
sorbent in TE buffer is degassed under vacuum in an 
exsiccator. Cartridges are packed with this sorbent sus- 
pension (120 mg/ml). 25 
[0038] A bacterial lysate (see above, st^ 8) from 1 
ml of overnight culture is prepared and pipetted onto the 
cartridge and eluted with TE buffer. Six fractions with a 
volume of 500 ^l are collected immediately after the car- 
tridge starts to drop. The fractions are further analysed 30 
by agarose gel electrophoresis (0.8 % agarose in 89 
mM Tris; 89 mM boric acid; 2 mM EDTA) at a constant 
current of 100 mA. 

[0039] Gels are stained with ethidium bromide. 
Genomic DNA but not RNA is found in the second frac- 35 
tion. The DNA containing fraction is measured in a 
spectrophotometer. The ratio of the absorption 
A26o*^80 ^ fractions is in the range of 1.85 to 
1.75. 

40 

Claims 

1. A conposite material having a support which is at 
least partiaJly covered by a hydrophobic polymer 
comprising fluorine moieties obtainable by a proc- 45 
ess comprising the steps of 

• contacting the support with a crosslinkable 
compound having at least one otefinic double 
bond until the suf^rt at its surface is at least so 
partially covered with the crosslink^le com- 
pound having at least one olefinic double bond. 

• followed by fluorination of the support at least 
partially covered with the aosslinkable com- 55 
pound having at least one olefinic double bond, 

• removal of unreacted nraterial, if any, and 



recovering the composite material having a 
support wNch is at least partially covered by a 
hydrophobic polymer comprising fluorine moie- 
ties. 

2. The material according to claim 1 , wherein the sup- 
port is a porous inorganic material selected from 
the group comprising inorganic metal oxides, such 
as oxides of alumina, titanium, zirkonium, silicon 
oxides, and/or iron oxides. 

3. The material according to claim 1, wherein the 
crosslinkable compound having at least one olefinic 
double t)ond is an oligomer of a substituted or 
unsut)stituted olefinic diene, such as C4 through 
C-io olefinic diene, in particular butadiene, isoprene, 
chloroprene and/or piperilene. 

4. The material according to daim 3. wherein the 
averaged molecular weight of the oligomer is in the 
range of from 2 Da to 300 Da. 

5. The material according to daim 1. wherein the 
fluorination is performed with XeF2 and/ or a mix- 
ture of fluorine and nitrogen. 

6. A method for separation of molecules at hydropho- 
bic surfaces comprising the use of composite mate- 
rials having a support which is at least partially 
oovered by a hydrophobic polymer comprising fluo- 
rine moieties according to daim 1 . 

7. The method of daim 6 vk^erein the molecules to be 
separated are biomolecules such as nucleic acids 
from the DNA/RNA type, proteins, polysaccharides; 
low rholecular weight substances such as inorganic 
or organic molecules, in particular antibiotics, deter- 
gents, salts. 

8. A chromatographic column or cartridge at least par- 
tially filled with composite material according to 
daim 1. 

9. A merrtorane-like item comprising the composite 
material of claim 1 wherein the conposite Material 
is embedded in a polymeric matrix, such as a nylon 
membrane. 

10. An item comprising composite material according 
to daim 1 in loose form or chromatographic col- 
umns or cartridges according to daim 8 or a mem- 
brane-fike 'ti&r\ according to daim 9. optionally in 
combination with filter materials, reagents and/or 
buffers or other devices or chemicals for performing 
sample preparations or chromatographic separa- 
tions. 

11. Use of a composite material having a support which 
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is at least partiaHy covered by a hydrophobic poiy- 
mar comprising fluorine moieties according to ciaim 
1 in any chromatographic operation lor separation, 
isolation, identification, purrfication and/or detection 
of biomolecules, in particular nudeic acids, in pre- 5 
parative or analytical scale. 



10 



IS 



20 



25 



30 



35 



40 



45 



50 



55 



EP 1 020 220 A1 



J) 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99. 10 0415 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document witti indicalion. wttere appropriate, 
ol relevant passages 



Relevant 
to Claim 



CLASSIFICATION OF THE 
APPUCATION (lnt.CL6) 



A 
A 



US 5 744 257 A (CARSTENS) 28 April 1998 

* column 1, line 36 - column 3, line 48 * 

EP 0 648 777 A (BECTON DICKINSON CO) 
19 April 1995 

* page 7; claims 1-7 * 

DATABASE WPI 

Week 9807 

Derwent Publications Ltd., London, GB; 
AN 93-075292 
XP002102878 

& RU 2 080 905 A (BIOORGANIC CHEM INST) 
, 10 June 1997 

* abstract ♦ 



1.3,5 
1,6,7 



1.2,6-8, 
11 



B01J20/32 
B01D15/08 
C07H1/08 



TECHMICAL FIELDS 
SEARCHED OntCI.6) 



BOIJ 
BOID 

C07H 



The present search report has l>een drawn up for all claims 



Ptec* oi snicti 



THE HAGUE 



<rf compleiion oi «w s«aich 

17 May 1999 



CATEGORY OP CITtD DOCUMENTS 

X : parttcmeity relevan! i taken atona 

Y : perticularty relevan! 4 combined with another 

document ol ma same category 
A : lechnologisal background 
O : non-written disdosura 
P * interme^e document 



Wendllng. J-P 



T : thooiy or princpJe undertyng the invention 
E : earlier patent documert. bU pi;b6shed on. or 

after the laing date 
O : docunnent died in the apfriication 
L : docunenl dted for other reasons 



& : rrwrrber of the same patens lamSy. corresponding 
docimonl 



EP 1 020 220 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPUCATION NO. 



EP 99 10 0416 



This annex lists the patent family members relating to the patent documents cited in the alx>v6-mentioned European search report. 
The members are as contained in the European Patent Office ED P file on 

The European Patent Office is in no way ttable for these particulars which are merely given fa the purpose of information. 

17-05-1999 



Patent document 
cited in search report 



Publication 
date 



Patent family 
meniber(s) 



Publication 
date 



US 5744257 



28-04-1998 



AU 
CN 
EP 
JP 
ZA 



1353695 
1119143 
0670291 
8034649 
9501800 



EP 0648777 



19-04-1995 



US 
JP 
JP 
US 



5438129 A 
2596716 B 
7184652 A 
5625054 A 



2 



14-09-1995 
27-03-1996 
06-09-1995 
06-02-1996 
21-12-1995 



01- 08-1995 

02- 04-1997 
25-07-1995 
29-04-1997 



Fof more detail about this annex : see Ofrctat Journal ol the European Patent Office. No. •. 2/82 



XP-002227208 



AN - 1990-234521 [31] 

A - [001] 014 032 04- 041 046 047 055 056 062 064 066 067 087 231 241 47& 
477 551 560 561 566 57& 575 596 643 688 726 

- [002] 014 034 04- 062 064 074 081 47& 477 551 560 561 566 57& 575 596 
643 688 726 

- [003] 014 034 04- 062 064 087 089 27& 47& 477 551 560 561 566 57& 575 
596 643 726 

AP - JP19880314730 19881215 

CPY - JAPS 

DC -A89J04S03 

FS - CP1;EPI 

IC -B01Dl5/08;G01N30/60 

KS . 0009 0210 0231 0239 0304 0486 0487 0787 0947 0949 0963 2003 2622 2628 

2654 2706 2718 2728 3168 3267 
Wie - A12-L04 J01-D01A J04-B01C; 

- S03-E09C 

PA - (JAPS ) JAPAN SYNTHETIC RUBBER CO LTD 

PN - J P21 61 350 A 19900621 DW1 99031 OOOpp 

PR - JP19880314930 19881215; JP19880314730 19881215 

XA - CI 990-1 01 41 6 

XIC - B01D-015/08 ; G01N-030/60 

XP - N1990-181705 

AB - J021 61350 The inner surface of the sepn. column for chromatography is 
covered with soft polymer or fluorine contg. polymer. The usual sepn. 
column, for chromatography consists of glass or stainless steel, and 
its inner surface is not covered with other materials. An improvement 
of the sepn. is possible by this method. The soft polymer is polyvinyl 
acetate, acrylic rubber, polyethylene, polystyrene, etc. The fluorine 
contg. polymer is fluorinated rubber, polytetrafluoroethylene, etc. 

- USE/ADVANTAGE - Used for sepn. column for chromatography. The 
separative power of the sepn. carrier of chromatography is high. (5dd 
Dwg.No.O/0)th » x 

IW . IMPROVE SEPARATE COLUMN CHROMATOGRAPHY CONSIST INNER SURFACE COVER 
SOFT POLYMER PVAC 

IKW - IMPROVE SEPARATE COLUMN CHROMATOGRAPHY CONSIST INNER SURFACE COVER 

SOFT POLYMER PVAC 
NC - 001 
OPD- 1988-12-15 
ORD- 1990-06-21 

PAW - (JAPS ) JAPAN SYNTHETIC RUBBER CO LTD 

Tl - Improved sepn. column for chromatography - consisting of inner surface 
which is covered with soft polymer e.g, PVAC 



